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(54) EYE CHARACTERISTICS MEASURING INSTRUMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To measure eye 
characteristics and a cornea shape of an eye at the 
same or almost same time by taking in first and second 
signals at the same time. 

SOLUTION: A computed part 210 takes in the light 
detection signal (first signal) (4) from the first light 
detection part 23 and the light detection signal (second 
signal) (7) from the second light detection part 35 in the 
same or almost same time to calculate not only the eye 
characteristics on the basis of the first signal, but also 
the cornea shape on the basis of the second signal. A 
measuring timing determination part 117 determines the 
measuring timings of the first and second signals to be 
measured and computed on the basis of the first and/or 
second signals. The measuring timing determination part 117 uses at least one of the wink of 
the eye, the defectiveness of a lacrimal layer, the caliber deficiency of the pupil, the opening 
deficiency of an eyelid as a predetermined measuring timing determination factor. A 
measuring object signal determination part 118 determines the first and second signals and 
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an operator judges whether the measurement due to the predetermined measuring timing 
determination factor is proper on the basis of the first signal and/or the second signal to 
determine the measuring signal. 
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a52 6 0{^L-Cft^-5rffi^-r-&. IS 1 IM5 2 5 0 

(4. ^uif. «»a52 1 oc:A;>j$ft*:ssiSftgB2 3 
*»4><o58*e'^® tas^v vc . is 1 bpjj#*» i o £tt 

£ftW;fr|{n(c^W$tf4i^T'& t 9. H*U*v«S^) 

uyx&m^mmmtz. :fiKj:o. shrimp 
50(4. »iBWH3iewRi ocv&m. mnzurozttf 

T'&4. 

[00 34] Sfl21§Bt!)g]S2 6 0(4. ffl;c(4. mSU2l 

0 (CA:*> $ft*l? 1 SftSB 2 3 *^^S3tfi^€>ta^ 

4. £ft(=4 9. SfS2fg»g|52 6 0(4. SilSftft^ 

2o<r>&m, mmzftdzttfT'Z&. A^ii52 7 o 
(4. we*-K» aas^ s^ifeesH, n 

mco&mmiRZ'ft ? tzubco t> o-c* 4 . »&e- h k 
(4. atsx(4^-*r;K %-&wfcxirmmfe%b'z 

-^TMfim&td&fe. A?ia52 7 0(4. Mitf. 

4. 4fc, »£*-f S^^^fcftBHfctt. »1583eSS2 
3*^#^4S3tfl^ (SBHI-§-) ©. ^2S3KgI53 
5*>£>#£>ft4S»§- (*2fl») ©. X(4. JSlfi 

ft 4 1 cOX'fo 4 . 
[0035] ffiaSI^P2 8 0*4, 
fi= 5 . tt&nH£& 2 8 0 K J: 0 . M»£ L fc«}£* 
fl^ 3 i k 4 . *Sia5 2 1 0 (4. f«Bf!l£gB 2 8 

/Sftgtiitm*. 3t»:gC2 1 0*4. ft 

ttttm k %->tz b # (cms* -f s w&rt zbt> 

£ O J: ate. isS3t!3S2 1 0T*(4. Hit*. Miti 

t*^^ 5 yrtmstrz zb&x-z 4 . 

[ 0 0 3 6 ] H4 (C *|&Bj<o|S!mta!^S^«»a5 

cnia-f 4p*i?§j£ia£^-r. m%^2 1 o«. great 1 
1 1. £8K£tti 1 2. *yv%m®i 1 3. 

v-^-8HB«l 14, AatfJttl 15. SBJttfl 1 

6. «e*4 s^^^wawi 1 7. »mui-9t)iu@R 

1 18. ^^»g|51 1 9*«£S. arts, raw-r 5 
^^«3t»l 1 7 . H£tt&<I-9&£|ff 1 1 8(4. 
ftrt^-^li^J^KL-CkJ:^. 4?t. wrnkfrn 
1 1 9ti**SftTfcJ:n. 

[00 3 7] m«te*2 3«» WMRKKd>^KMU 



§51 1 lfc»<. ®2^^3 5(4. ttttKflNRffiatt 

aaMJ-av/xtt«EjftK«iiR«c»*« ft*: - t 

M^-|»«fS*-^tfS3fe3^*^Htrlia5^ff^$:#tf^2 
U SUS951 1 1 2MflBS«R5Sff 1 1 2 

izm<. 

[0038] 1 1 1 14. n 1 583fc»3&»4>*>iK 1 * 

tm^zm^z . »^asoatff*xt4«n^tt^-irtf* 

5a»tt£#*>4. SH^l 1 H4. ^lS5tSP2 

o. ai^gei 1 1(4. »25et«3 53&»fe 

AJWg«aiSESff9. Sfigffil 1 H4. JRUM* 

*^>aoas**Am*»i 1 s^^-t-r^iistai^ 

M^aJl 1 1(4. WKHPRO^^Htlfll 
mzmrSUX. mmcomm&ZJRfr. |sJtX(4H&|sI 

1 9 ^ 5 y rx-wmsv. o 2 s^* 1 1 2 

mMSAi6^K^^>4. PJS^l 1 1 

t4. m*3e»2 3kjje*2*3ia*3 5a»fcoj&i» 

tXm2fi-^-&|i)tX(4B&|5lt^^ S^^T'JRDii^. JR 
1 5J36»2 3*>A>0^ 1 fi#(CS^#»^Kc7)3t^#tt 

[0039] msmssm 1 1 2«. » 1 avas2Sjee 

^(=**ft*«IWUWifc:*fK^-4* 1 at^S 2ffi«3R<0 
fl-^$r. -tft-fft^lSffiia^Xi^fcrafflW*. Meis 

sal 1 2(4. miRx/m2imm<7)&mmzm~j% . 

[0040 ] SiBftSffil 1 2(4. ttfttaRfTCRffi 
<0#Sfi^^^tfm2S3^I^(C«^#. MSM^C&t/ 

ffinw^mssijia&r*. mws&sz&i 1 2(4. 
^2S7t«-^4'^»^BaHuai^^®ff^^< 1 1, 

— 3Sr*trfcOT»4. Mitf. mH£IKl 1 2(4. 
1 1 2(4. ^2S^i-^(c*^ftl)^ISfrlR^cOW^ 
4. 4fc. MKiSJgSBl 1 2(4. ^2^7tfi^(c-ir4ft 

•f 4. ffi«t£?gSBl 1 2(4. ^-^-fl^-^-S-0^2S 
Clk^T^S. mtXUmi 1 2(4. ^2^3feffi-t4'c7) 

k mmmom&tttfzn? z b tfx-z 4 . 4 
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K£ffil 1 2(4. *2»ta^>t>WlWRSW=OV^«?!)» 

as 2 »t8-t ^x mmm 

LX & <£v\ 

[004 1] ^JfcgPl 1 6(4. 80£fffil 1 lCiO**) 

jzmzx *)jmzti*:&B*8mm£i. <omm^ix<& 
«-r*. km&i 1 6(4. 1 2wm 

»>fiM't>&*K)iik-t& z t izi. vmmsmmz&mt 

[0042] ffSlHRHBMfiqsjRl Ok. *138teM5¥*2 
Ok. «25t3K3t*5R30fc. #il#¥3R4 0 fc . MS 
JBft^5 0k. *2!HI83e*3R7 0fc, »2iJS*3l6¥ 
^SO^Vvfft^k^XteMfcm^Tte. j&Sft 

mmupsi i 3(4. w2S3fc»cj*>»fc*ifc*2£# 
mnwizizmtxznTjjyjxyb&z&wmmk-t 

4. v-^-fSBSPl 14(4. ffiKS^ffil 1 2£J:>3 

-XT'&£, **§B2 4 0(4. SS^gPl 1 l(C<k95)<tf> 

[0043] #ffi£IB3 00(1 ^fRfflftltfl 2 1 , M 
1351 2 2. X^Vmi 2 3*fttr. #ffifM*Hffl 2 

1. (4. UDX^l 2 2£3§«L. aK«H«<0#«tf#J 
ffllSrtrd. Jni«l 2 2(1 ftiH3!)l!W<0¥*IW>fe«>O 
u—iTfcfctr. ^flf-X^'JSISl 2 3(4. WSHcBWiT* 

[0044] rae^M 5 y^ftsea inn aDsaut 
&ftomi.x'*>$>mim^Rvm2m^cr>mfe?'( 
r&.mi &Tf/xnm 2 . . «u 

S^^gPl 1 7(4, BfJ&OWje*-f S^ft 

jesHkL-c. mmcom*. mw§*>*&. mn&co 

94H>r#3mi 1 7(4. »l«fc«*, »1<Z> 
-f 5 y^^fcjaBHeJ: *8BSg<oaRf «:* IBf L . IS 
2 «-?!-(;*-?£ . as 2 com$l 9 4 5 v^ifeffiSHK J: 4 

&Z^2tt*are*'f Sy^fc&J&f*. aSl<7>S!l?g 



ffiU&DifiM.. SWPI\fiL<0 o < k 1 v ^-fi^*»T> k 

-mo o *>'j?% < k t u t o k -r 4 £ fc #r* saise? 
4 1 7*4. mim^%if/xim2m^ 

^{c»^*. wjeoin^rigttHsift^L. $;>(:. as 
i ^x(4as 2 if^K^ s y^^itj; &au 
g«ias(=»^# , as i <i^2SH^as2ffi-^<oaj^^ ^ s 
>7zmz-t&. zcom. asifi-txt4a52fi#(cou 

icaftSSiiiik*^**. S^tc. «ffi^>f 5^ 

%m i i 7 as i m^Rvm2 m^comsi? 4 5 

^ttoeaii 1 7(4. assai 1 id. mim^Rxsm2 
tmcomfem-s&m^Ji k « (= . au^^ skjw(c 
nn&, x(4. -toaiffi* fF^-rs . 

[0045] 8f£*f*€^&£ai 1 1 8(4. 
«5««"rft4JBl«#at«B2S^»^4. 

*«wi#«sawi 1 8(4. mft-§w/x(4as2»5§- 
(;«-^# . Bfscosn^^ -r s y^^ac ct sai^co 

(4, fefcMB<9llfi£. ttTLS^fJS. BHttPPAO a 

1 1 8(4. as i m^zm^ . as 1 <rmfz.*4 s 
smmizx &w%0mG*mii t . as 2 fg-t(=a^# . 

t. ztibommzf&tx . asift^s.t/as2«^M 
^^-r 5^^&^-T4„ asioan^^-f 5> 
^^sh(4. ^Bgos#. jiMii^ft. 

5pJi. M^J£03*>^<i:i>t>i:0i:L. as2»ai 
k t> h o k -T 4 £ k WX- # 4 . 

[0046] mmmaw 1 1 9(4. w^UB^is^fr* 

JBSJHIBfiiBSja^lfi^t. aS2S5\^3 5*^cO 

Wk-fiftt:timth. W&ffimi 1 9$:§^(cCti4 
£kT-, ^»gP2 1 OiOaO^gpi 1 1(4. flti£&*n3C(c 
<tOHM4-«i^aiL^k#(c. 8BE*«iW-r*J:a 
(cLTtJ:v%„ £dT'. ±aoasifi-^. m2«-^(;J: 

o«iajT-^4S!i^^-f s.y^ms^m (yr??-) iz 
^xmwirh. 'Srii. <r<rT-(4. «StSP2 1 oo^fo 

p *> . as 1 e-^avw 2 e^w-r *su©fi 

Sc(cov^±(ciJiHJ-r4. 

[0047] ®5(4. asni-^st^as2fi-^(cra-r4ji 
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)U27nz. m£*fc«2t=j:i5«taj-csft»e*4 
s yrmimmziktmx'h^x . mis.-? 4 s yrmfe 
mmt Lxa. mtn. &if£i$. mmm. mm. & 

it . w%.^ix'$> zztz ztizti^t . 

[0048] r-^2 7 2(4. !§) tmg:?4 

X'mm-r^m^m^zitfm^m^^yn-tmx'h^ 

X. mfe?* $>?W%3BBt VXit. T-7VP2 7 1 

4«ffc&. mmm. mm. *<ohj&* mm 

«aw4)taTar< (-) . ztim-x-te&& <©> t* 
«&. f-r^2 7 3«. «itr, M^ftsa^^-f 

*fte-^-cttaj^ft«^<oa^ftft**-r*-c*-3-c . 

ajr^ftrt^^^^HiiLTiaftn^ii. i^^co 

3ftft. ^lXt5^2ffi#T'|BIta!l^-f 

t&aj-f ft%&, ate«m±&# (©) t^ft, s& 

^"tlSr&co (O) i:3rft. JSHS^Tti, Z\z\X' 
H««8t«r»KJ:<S!je-C**v^36««sanft 

*>t\ *ie-9Kiftffla«a*ai3e^-f s^sws? 

Ht LTfiefflf ftifctijfefrta^L^rv^ofc^ft 
(-) . 

[0049] zzx\ mim^coMfefj $.>rm%.m 

Hfcift»l£«a5WSrlcovvc. «g|fl52 lOtf- 
7";P2 7 1-27 3X'*kLfz&fflfe?<< S >^^SH 

fc*waftttr»^w-ft. A*ai2 3o«. mi 
^-rft^-t&itaatR-c^ft. «flL«B2 1 oti. »i 

*l»Kffl2 3-CS«Snft« 
mk<r>mmii.\''<.)\sZMz-tz <r>#\£VffiB&> ft *\ 
Xtt. miS*gP2 3TS^$iXftfi-^U'</K0tf-^ 

■Tft. -T^UC^O. JStagB2 1 o«. 
£#ft <m;:+#&x-?a J A#-C'# ft^i:' 3 
ftCt* J t'§ft. m%U2 1 0«. flaj-ifef. <5WJ: olz 
m&iXB*1Wrt&Zk&T*t (f-/^2 7 1~ 
2 7 3#H1) . 

■ §5 1 fi^l^/PrtW^fWc^flcfttciaT Lizfrk* o 



ixft. 

• ^ 1 iS-^l^^'-SWiMTffiT Lfzfrf o fremiti 
■f ft Z k iz X y) , a-^-HhWS^^fipIBr 
ft. 

i: C «k 0 . R^j^ScJfcaWtfWfrSfift . 

• m i m^iswtffflm&x'i&T Ltz&t' o fri&m-t 
zztizj:*). mummm Ltzt^^m^tih . 

**J. *^«fiOJg®^J:ftBR#ttSl^gST-tt, SiStc; 

t, &L<%<ffl&L%\.Vz^i&mfeiftoc\b&X 
#ft. 

[0050] ortc »2fi^>ajg5'-f s >rm%M 
Hfcj:ft8i)e«aBs«R(cov»"r. «»S52 1 otf- 

7"^2 7 1-27 3T*Lfc#a3g^>f S V^ftJOTi 
i:*l!«fttrCRWft. =5r*3. AM2 3 0(1 ^2 

oxtilgiic«offl^^-ii-T'3g^-rftc:t* J r^ft. 

SP2 1 O^J:ftm2fS-^coaj|^^^ 5^^«SHt L 

S>ft. «»gP2 10(i, ^ «t o CSK«aS5 

^fM-TftClfc^t'^ft (f-^271~273# 

•C»&*-4 ft. iO*«rfc#flJfiafcUt 

ii^o^o-Cfflttft. #*<9>->i:o^ft s ^0^tT 

*s^refi«ii*«. »at*fc:j:ft8i€«av 

Wig^MEt i 0 «Jg^v^J^mS:'f#ft i 3 {c 
-tftifc^JHWr-C&ft. M^2 1 0«U «i 

«r. *ar^*«>iifiKi. -««WKiai3W8ift3& t . 

ftsscm s mm&z&&i)<&< . z\<r>94*v?*mm 
Lxm&n^mmmwtf-f sjuht* ft . 

*>t' 5 *»*«ai-f ft £ k iz x o s «a**as3Wf*»3&fipj 

BrS^ft. 

• 75f H 1 tift^— >-2 7 5<5DMA S |sj 

X v vfiri, 3 U^SSHth Z\ t lz X *) , 
5*^JBfSttft. 

ft. 

[005 1 ] 06«, miR[ff&2%ftmzJ:t)&jeZ 

titzmmomwmx'h &.mi %jtmz*. o 3Be$*ut 
yvuhwfli2 74«, flfiior, teaji^Bg6 o*>4>^ 
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U2 3±.lz%ftZtitz^X'<r>Wk<?>mmk (H*. P3 
WPJttSf) **tr. ;^!wv^vyt2 7 4(: 
*4fti*R<oSWtttf±. fiaj ^tf^sai^BS 6 o <o^?rjb 
*«Wi*tT ^&Xtt?f ^Xtt/f^gfrfrT'tt. ft n*W8X 
ttflWUkifMfA * =5rv aSRttffil&ftoSfttt . 

fcHS-t-Sftfi^tt. mSWI^KSS8l3*U _h^OJBl« 
^•tLT^gP2 1 Ot:A^] (Xtt. SXO&ifefU.) § 
til. m2&%Mlz£*)&%.Ztltz77*VV >7®.2 

75-ctt. mmfemeocommmtf^Jztix^&xim 
v ^.tt/sv 4B»-ett . mz-tttn wi'L^commm 
tixmrnztiz. 43t. r5^Hu^^«2 7 5t-«f 

"C»»»2 10fc:A* (Xtt. JR*)&£tiZ>) ZtiZ>. 
[ 0 0 5 2 ] ore, *W!HO|JW-*IRWttai®BEBt= 
J: iWteteowc — hStf 7 o—f-*- h £ 

fflv^-CRWft. 8tJtSB2 1 OTtt. 80l5£:*"f Sy/O 

tt«R) . »lfl»fc*2fl»*»lfte*-fc USl&tf/ 

xtt»2e*K «iavfB2e^. mim^wfr) izx 

o-f-v-h£#SB) . ft#c»(c(i, iflff&2 1 Ott. 

sf* i m^m/m 2 m^<ws&-z nmsm 0 ^ 

TWJgfcfra. ifc. «»gB2 1 Ott. 0H*tt\ Slig* 
>f 5 >^**J&*-*»S5"f 5^&5ggBl 1 7XttSI 

9 . us 1 atf/xa* 2 e#t=a^s . B«g<owg* -r 
5 z&mizx&mfecomgzw&.Lx . ^ 

co 05 3] ( 1 ) micommmm 

muz, wmm&tz^x oss 1 <rmme>mm<omi 

&tf/xttas2©#f. asjgtM sy^n^fx 
vtLXMfelH s ynmtethifr&nmftZm LX 

[0054] aH^^E- Kk LTtt. 09iHT, SiSXtt^ 

— *7^t . m^tt^fcoffl^-e-teio. s» 

(#*) H93. V^aT;P (#?&) ; E-K94. 

iKasare- h 9 5rv?- »rAMft- native 
ixx^gp 2 7 0 k i 9 aswrarc* & . s -r . a-aisg* 

m^smnzm^xmmri. mtUs mn&2 1 ooaos 
94 sy^ajgati 1 7tt. *m#« m2m^. xtt 

MISTS' A* L . Mtmmfr if 0 friWZ? S ( «ug« 

fflf^9 0) . fflje^rtfikwiifSixei:. wjgosnjgBr 
sawra9 ij&«asse$n4. ffli^rt^®9 i<o*£tt. 



2 7 omz* t>tih. mymmmm 

sv^»se«i 1 7tt. «Bg«ri8a^SjWi. ms 
^. m2m^. xtt. ssns^k^e-wwowe* 
4 s yym^mm (yr??-) izm^tzm&kmz 

C0055] g»tf=-b"9 3tt. |g^^^^-CV^ 

ja<-(cS!l^. Xtt, Atf^tcjaiS-T'l.. Atcoffl 
tt. A^2 7 0mc<k , ?«i:iS«T'#«.. 1-*.T)V 

t-K9 4tt. muz. m&ztix^&mfc&fttfi-'^ 
#>hti. *<r>m%«smim9 1«. aa<o«*»2 3 0 

tt. «itf, A^gB2 7 0^^7>'r. 7r-fyrx 
1^09 1 . «^ci:0A^^2 7 0c07r-O^ 

im^xMfm&fiWKzti, mw.^2 1 otcio^is. 

^w^9 lT-ttHFT^tift^ sy^^rw^9 2T'tt 
^i^t=5r-s>. ^r*3. ioa«eBr«gMa9irtTtt. « 

[0056] gi&iift*- F 9 5 tt. «itf , 

t n s ws&Mwmjt vx rs. 9 1 1 

^kKCKace. xtt. Atat:s!ser4*-HT» 

$ . A^3SP 2 7 0 »t"W>J©Ml. A> Jtflf^tO 

mm (Xtt. m^o^is^ t ) Tiittw^^iiTa . 

5 t iOffitt. A^JSP2 7 O^ftrJ: 0®SIS^-C'# 
[0057] ^-j.TfU^m^c- H 9 6tt. CTi.lf . R 

1 k 3r 0 . i08»eiTflBaa 9 1 T-<0£lf£§Ccfc 

j^t: i 0 asise-r * - ht* -5 t . 88^**- ^wjb 
<r>mt. m&n^md tTmrnizmfctfto . =5:^. 
<? tcofitt. a^)SP2 7 o^icj: ■jwaeffiRjrcs 

imim9 lco^r&immtf^ztx.&tf. *ti&ms&F 

101809 2 k«r*«^-S!^tt^|£ft^rk«r&. 
[0058] H8tt. *«WtClW^ftBBte^«rttj»a6 

S!l^lig6 0 cOjffl^TO^ix. A^g?2 7 0 (,z£ om« 
=e- HcOS^ ( gift*:- H 9 3 . 7-i7;W- H 9 

4. auaare—K 9 5si>'v^. Ar;uaGR%— H96 

«0V%-«1* 1 ) tf'ftlDtlh (S101). 
[00 59] ^2g3tgP3 5*>4>^)«^tt. ^gP2 3 

oco^^^affiitcfriggp^k Lxm&ztiz ( s 1 0 
3) . or^. nmcom&MmftZTj-fKyhf—y 
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•y McLT«#i*i (ftMlK£J:£X<9%tt« XY^ffiJ) 

tib ( s i o 5 > . jmtttMjesai o o«. 794 

»yh3&%7Ufc3WsjJ&r* (SI 0 7) . dcoid 

[0060] ogrfc. ^^RpttM^a 1 0 Ott. A7J 
352 7 0 K J: OBtJEStUtWje^-f 5 i^ft£SHfc« 

^13ti!lSI//X«^23t®Sr^;T-rS (S 1 0 
9 ) . M»^2 1 O0Xtef4 S^ifeSSaU 1 7tt. 

<^Miai'Cft4ajgi«riB«Bi9 i*>Rj&&«rifc&»if3a»* 

¥"J^-S ( S 1 1 3 ) . j»g*-f 5 y^8Sg»l 1 7 

m»&2 1 Ott. #J;tt£. 3Sij*»2 3 0XttA7Jg&2 7 
0(c^*nS7>rX(ixb--^/jri:tcJ:'9, asE^TH 
88139 1 ZmW*im%£ olz-th ( S 1 1 4 ) . =Srfc. 
i»HE-K (*-. S£tt) <3i:#tt. ^fvTSl 14 

coo6i] o?t, mmwmn-cm&ixk. ^ - 
Kwet-c, *w*ttw®B«i ooti. mseau as 

25Kl®^^fl"-r-l. (S115). «^2 1 Ott. Mi 
If. mi^l/m2fl^$:|l|B*X«B&|ilB#fclR0j2 ! O (S 

117). jBiaueaMcfevvr**. x^-vts i o sx- 
tt. >vi'F-ry«fc:ov^T^»iS3Ke#*<sy'f xo 
ccD^ssi*#»2 3£fiS-5-csx | j&tf. ft 

hixh. ±3*<0.fc 5 fc, S»*-F9 3Tti, M£«rK 
JHrU9 l comtkfJ 5 y^kXitAtm. -?-*T>u 
H 9 4 a%WtBIBI9 1 WOA*»2 7 0f 
«07 r 4 y/fc J: SttTOE- H 9 5 T 

tt. «seBrtBWiH9 i<vmb94 5>-^ntf*x«A ta 
wsran ( ^ t ) -caeRia, -?-*7/wa*te- k 9 6 

Ttt. »CTttnn9 1 rtO«£?£iHaffi£ISIJH < S 
[00 6 2] ort, Sfi[gB2 1 Ott. ftl2S«7ft2ft 

wettf-33t*»4f 3 ( s 1 1 9 ) . mnt» 

2 10H XT77S11 9?KfiaiSHM«U:. WJt* 
froTVV5rltf§£\ ^f77Sl 0 9KIS. - 

#. «»S52 10(1 Xf77Sll 9Tl%&<7)®mi 
±. MJ££frofc*£, 80l5£gCl 1 ltt. offc. mi 
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